Abstract
Significant problems with the current cell culture methodology have been identified, including 24 the lack of proper mechanical environment (21), hyperoxic conditions of culturing at 25 atmospheric pO 2 (14) , and the accumulation of waste products (13). In addition, alternatives to 26 media supplementation with undefined animal serum are being actively developed (2). We now 27 bring attention to the fact that the very basic components of cell culture medium -electrolyte and 28 carbohydrate levels -do not properly model physiological environment.
30
Modern culture media was developed over 60 years ago, starting with Medium 199 (M199) in 31 1950 and Harry Eagle's Minimum Essential Media (MEM) in 1959 (11, 19 Google Scholar search suggests that it was utilized in only 2,400 of 31,300 studies using DMEM 54 in 2016. RPMI 1640 contains extremely low levels of calcium, magnesium and sulfate, elevated 55 glucose at 11 mM, and 3-fold higher than normal phosphate levels. Compared to the 56 physiological levels in human plasma, DMEM and MEM have higher calcium, MEM and M199 57 have higher chloride and sulfate, and M199 also has slightly increased sodium and potassium. 
